











Sludge will be stored in the curing ponds until the mixture has set up and can be
handled dry (approximately 30 days). After curing, the fixed sludge will be
excavated from the ponds and loaded into rail cars for transport to the mine.
Three ponds will be provided and used alternately: one will be filling while
one is being emptied and the other being used for curing.

Since there will not be a Unit 4 bottom ash pond, the Unit 4 bottom ash
pond overflow will be eliminated as a inflow to the central waste treatment
facility. However, it will be necessary for all or a portion of the bottom ash
hopper cooling and seal water to be treated by the central waste treatment
facility.

Emissions, Effluents, and Waste Production

The stack and cooling tower emissions for proposed Unit 4 will not be
affected by disposal of the bottom ash, fly ash, and SO2 scrubber solid waste in
an abandoned mine. The effluents for proposed Unit 4 will be reduced slightly
or modified as a result of this alternative. Since the new ash and SO2 sludge
pond will not be constructed, the seepage from this pond will be eliminated.

The disposal of chemically fixed solid waste in an abandoned iron mine may
cause groundwater contamination through permeable sections of the Biwabik Iron
Formation. The extent of seepage and related groundwater contamination at an
abandoned mine site will have to be determined by a detailed site specific
investigation. However, seepage for this alternative is expected to be less
than the estimated seepage for the proposed new ash and SO2 sludge pond.
Surface water pollution for this alternative may be greater than for MP&L's
proposed new pond since this alternative requires increased intermediate solid
waste handling and storage.

Solid Waste Production

For the alternative of disposing of the solid waste in an abandoned mine,
the Unit 4 solid waste will be comprised of chemically fixed bottom ash, fly
ash, and S02 scrubber solid waste. The estimated dry quantities of ash and
scrubber waste produced by Unit 4 are not affected by the disposal of the solid
waste in an abandoned mine. It is estimated that the total dry solid waste will
be about 10% greater for this alternative because of the addition of the
chemical fixation reagents. However, because of the additional dewatering
accomplished, the volume of waste to be disposed of may be reduced. Based on the
estimated bottom ash, fly ash, and SOz scrubber solid waste production for
MP&L's proposed steam generator and air quality control system, the estimated
solid waste production for the alternative of solid waste disposal in an
abandoned mine is presented in Table III-26. It is estimated that the
chemically fixed solid waste will have an average dry bulk in place density of
70 1b per cu ft (1.12 g per cc).

Solid Waste Handling

The chemically fixed solid waste excavated from the curing ponds at the
Clay Boswell Station will be placed by front-end loader into railroad cars for
transport to the abandoned mine for disposal. The curing ponds probably will be
located just north of the Unit 4 generating facility or in the fly ash
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TABLE III-26
ESTIMATED FUTURE SOLID WASTE OR ASH AND SO, SCRUBBER WASTE PRODUCTION WITH FIXATION OF SOLID WASTE - UNIT 4 - CLAY BOSWELL STEAM ELECTRIC STATION

Solid Waste? : Unit 4 ) Solid Waste® Unit 4

Bottom Ash Fly Ash and SO, Scrubber Waste (continued)

Average dailyb e
Maximum daily

tons 78.9
tons 1,142.6
metric tons 71.6
c metric tons 1,036.5
Maximum daily b
Average annual
tone 252.0
tons 222,416
metric tons 228.7
metric tons 201,772

Average annualb
tons 28,807
metric tons 26,133

Maximum annualb
tons 311,506
metric tons 282,593

Maximum annuald b
Average total

tons 53,794
tons 7,784,543
metric tons 48,802
b metric tons 7,062,019
Average total b
Maximum total
tons 1,008,239
tons 7,784,543
metric tons 914,659
metric tons 7,062,019

Maximum totald
Solid Waste

tons 1,344,319 ) b
. 1.219.546 Average annual
metric tons ’ ’ tons 251,222
Fly Ash and S0, Scrubber Waste
> metric tons 227,905

Average dailyb
tons 609.4
metric tons 552.8

Average totalb
tons 8,792,782

metric tons 7,976,678

Based on the amount of chemical reagent required for fixation being 10% of the weight of dry solids in the waste.
Based on coal containing 9.35% ash and a bottom ash to f£ly ash ratio of 15% to 85%.

Based on coal containing 15.99% ash and a bottom ash to fly ash ratio of 20% to 80%.

Based on coal containing 9.35% ash and a bottom ash to fly ash ratio of 20% to 80%.

(I = VO o B = S ]

Based on coal containing 15.99% ash and a bottom ash to fly ash ratio of 15% to 85%.
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reclamation area southeast of the existing facility. If necessary, a railroad
spur will be constructed from the existing rail trackage into the Clay Boswell
Station. The railroad cars will be rotary coupled, open gondola cars of 100
short ton (91 mt) capacity. This alternative will require the loading of 10 to
21 railroad cars per day. These cars will be made into a train with one train
transporting solid waste to the abandoned mine at convenient intervals. At the
abandoned mine, the railroad cars will be dumped using a rotary dumper. The
dumped solid waste then will be conveyed to a stockpile. The solid waste in the
stockpile will be picked up and loaded into waiting end-dump off-highway trucks -

-using a frontend loader. The off-highway trucks will transport the solid waste

to the fill working face where the solid waste will be dumped and compacted.
When a specific dump site has been filled, the surface will be reclaimed and
made suitable for vegetation. '

This solid waste handling concept allows for handling the solid waste in a
dry or nearly dry state, minimizing transport and disposal difficulties. Even
with this concept, complications may arise because of residual moisture retained
in the dewatered solid waste. During winter, this residual moisture could
result in the solid waste freezing in conveyors, within railroad cars, or in the
stockpile at the abandoned mine disposal site. The dewatering, chemical
fixation, rail transport, and handling of the solid waste for this alternative
will consume more energy and incur additional capital and operating costs than
MP&L's proposed solid waste handling and disposal system.

Abandoned Mine Disposal Sites

Potential abandoned mines for disposal of solid waste produced by MP&L's
proposed Unit 4 were determined using the following guidelines:

) Surface or open pit mines only will be considered for disposal sites;

0 Rail transport is the only feasible and prudent method for transport of the
solid waste from the Clay Boswell Station to the mine site;

0 The mine site or sites must be serviced by existing railraod trackage;

) The mine site or sites must be less than approximately 20 miles (32.2 km)
by rail from the Clay Boswell Station;

o The mine site or sites must have sufficient volume capacity, either
individually or in combination with adjacent mine sites, to receive and
dispose of the solid waste volumes produced by MP&L's proposed Unit 4; and

o} The mine must be exhausted or mined out to the extent that solid waste
disposal will not interfere with future ore extraction.

The mine site or sites must have an available volume equal to or greater than
5,900 acre-ft (7,277,543 cu m). '

There are numerous iron ore mines of various sizes within a 20 mile

(32.2 km) rail distance of the Clay Boswell Station as shown in Figure III-7.
Available data for exhausted open pit iron ore mines within a 22 mile (35.4 km)
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linmit are presented in Table III-27. The data indicate that only 7 exhausted
mines are within 22 miles (35.4 km) of the Clay Boswell Station and that these

' TABLE III-27
EXHAUSTED OPEN PIT IRON ORE MINES NEAR CLAY BOSWELL STEAM ELECTRIC STATION (1)

Approximate Haulage Approximate Distance Storage

Distance via Railroad to Rail Access at Mine Capacity
Mine Name mile km fe n ’ VN
1. Jessie No. 1 11 18 500 152 5.2
2, Holman-Cliffs 18 29 Direct access 14,1

(Bingham)

3. Judd 18 29 1,500 457 5.3
4a. Majorca’ 22 35 3,000 914 6.8
4b. Barbara® 22 35 5,000 1,524 1.7
4c. Draperb 22 ©35 5,000 1,524 1.1
4d. Draper Annex 22 35 5,000 1,524 7.7

&~
iy
O

Total

Storage capacity is shown as a percent of the required volume that would be
available at MP&L's proposed pond for Unit 4. Storage capacity at the
proposed pond is 5,900 acre~ft (7,277,543 cu m).

Owned by the State of Minnesota.

mines, either individually or in combination, have inadequate volume capacity
required to dispose of the solid waste produced by MP&L's proposed Unit 4 during
the expected 35 year life of the unit. Collectively, these exhausted mines only
can provide 42% of the required total volume capacity. The largest individual
exhausted mine can accommodate only 14% of the projected solid waste volume.
Therefore, there are no suitable exhausted mines for disposal of the solid waste
produced by MP&L's proposed Unit 4 at the Clay Boswell Station.

Available data for producing and inactive open pit iron ore mines within
the 22 mile (35.4 km) limit are presented in Table III-28. Based on past rates
or iron ore production from these mines and the remaining estimated iron ore
reserves, some of these mines may be exhausted or nearly exhausted by 1980. A
few individual mines listed in Table III1-28 can accommodate a large percentage
of the expected solid waste. One mine has nearly 40% more volume capacity than
will be necessary for the projected 35 year life of Unit 4. Several groupings
of individual mines where concurrent development would be advantageous, also
provide additional volume capacity.

Most of the producing and/or inactive mines are privately owned and may be
difficult for MP&L to acquire. However, 10 of these sites lie within 6 to 15
rail miles (9.7 to 24.1 km) of the Clay Boswell Station. Collectively, these
have the potential to provide 3969 of the necessary volume capacity. In
addition, 13 other mines are located within 15 to 22 rail miles (24.1 to
35.4 km) of the Clay Boswell Station. Most of these mines have large individual
volume capacities and could be investigated if the nearer sites were not readily
available. Before a mine site is used as a solid waste disposal site, a method
should be established for final determination that the mine site is indeed
exhausted. When the dumping of solid wastes commences at the mine site, the
possibility of mineral recovery will diminish.
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TABLE I1II-28
PRODUCING AND INACTIVE OPEN PIT IRON ORE MINES NEAR CLAY BOSWELL STEAM ELECTRIC STATION (1)

Approximate Haulage Approximate Distance Storage
Distance via Railroad to Rail Access at Mine Cagacitzb
Mine Name@ mile km ft m percent
1. Tioga No. 2° 6 10 Direct access 17.1
2a. Lind-Greenwayd 11 18 Direct access 30.2
(Greenway)
2b. Lind-GreenwayC 11 18 Direct access 14.0
(Lind)
2¢. Lind-Greenway® 11 18 Direct access 6.8
(Marr Adair)
3. West Hill 11 18 Direct access 31.6
4, Hunner 14 23 Direct access 36,5
5a. Canisteod 15 24 Direct access 153.1
Sb. Canisteo 15 24 Direct access 30.0
(Morrison Lease) )
6a. Walkerd 15 24 Direct access 1.4
éb. Fletcher .15 24 1,000 305 5.4
7a. Danubed 16 26 500 152 32.9
(Danube)
7b. Danubed 16 26 500 152 54.5
(Orwell)
7¢. Lewis 16 26 2,000 610 28.7
7d. Sally 16 26 500 152 14.1
8a. Plummer 18 : 29 1,000 305 68.3
8b. Holman-Cliffs 18 29 1,000 305 16.5
(North Star)
8c. Diamond 18 29 2,000 610 56.5
9a. Walker Hill No. 6 21 34 2,000 610 7.2
9b. Hill-Trumbull 21 34 3,000 914 57.1
(H111) )
9¢c. Hill-Trumbull 21 34 Direct access 49.9
(Trumbull)
9d. Delaware No. 1 21 34 3,000 914 36.1
10. Gross-Marble 21 34 Direct access 31.7
11. Hill Annex¢ d 22 35 Direct access 240.0
Total 1,089.6
8 These mines were listed as either active or inactive during 1974. Because of their
ore reserves and production rates for previous years, they may be mined out and
should be considered in conjunction with known exhausted mines as alternative
disposal sites.
b

Storage capacity is shown as a percent of the required volume that would be available
at MP&L's proposed pond for Unit 4. Storage capacity at the pond is 5,900 acre-ft
(7,277,543 cu m).

Owned by the State of Minnesota.

.Questionable whether these mines are presently exhausted, but because of their
potential storage area, they should be investigated further.
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Iron ore mines with acceptable capacities for disposal of solid waste from
MP&L's proposed Unit 4 are available within a reasonable distance from the Clay
Boswell Station. Collectively or individually, these mines can be used as
disposal sites and are connected by a railroad network with short spurs. This
method of solid waste disposal represents an alternative to MP&L's proposed
ponding of wastes at the Station. However, the foreseeable problems of
development, mine acquisition, operation, higher energy consumption, and higher
cost in large measure detract from the feasibility of disposing of solid waste
in an abandoned mine.
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